Background: The prevalence of non-squamous cell malignant tumors of the oral cavity has not been evaluated in Iran extensively. The aim of this study was to evaluate epidemiological aspects of the oral malignancies with non-squamous cell origin during a 43-year period in the Faculty of Dentistry, Mashhad University of Medical Sciences, Iran. Materials and Methods: In this retrospective study, the records of all patients referred to dental school of Mashhad university of medical sciences in northeast of Iran, during the period 1971-2013 were evaluated. All confirmed samples of oral non squamous cell malignant tumors were included in this study. Demographic information including age, gender and location of the lesions were extracted from patient's records. Data were analyzed using SPSS statistical soft ware, Chi-square and Fisher's exact tests. Results: Among 11,126 patients, 188 (1.68%) non squamous cell malignant tumors were found, with mean age of 39.9 years ranging from 2 to 92 years. The most common tumors were mucoepidermoid carcinoma (33 cases) and lymphoma (32 cases). Non squamous cell malignant tumors occurred almost equally in men (94 cases) and women (93 cases). Most (134 cases) of them were located peripherally with high frequency in salivary glands (89 cases) and 52 cases were centrally with high frequency in the mandible (38 cases). Conclusions: More findings in this survey were similar to those reported from other studies with differences in some cases; it may be due to variation in the sample size, geographic and racial differences in tumors.
Introduction
Cancer, a serious problem of public health, is one of the five major causes of death all over the world (Formosa et al., 2015) . Head and neck malignancies, especially oral cavity, account for 2.5% of all cancers. During 1973 During -2003 , there were 10,432 cases of oral cancer among people over 20 years in the United States (Rodu and Cole, 2007; Shenoi et al., 2012) .
Oral cancer mostly occurs in middle-aged and older people and is more common in male (Zarei et al., 2007; Mahmoudi et al., 2015) ; although it has been reported that incidence of the head and neck cancer has increased in women over the past. Based on tissue of origin, malignancies of the oral cavity and its surrounding tissues can be divided into five groups: epithelial lesions, salivary gland, soft tissue, hematologic, and hard tissue lesions (Aminzadeh et al., 2013) .
Different environmental factors may cause various manifestations of these malignancies in the oral cavity. Prevalence of the oral cancer varies in different countries; also it may change with age, gender, race, and geographical * location (Delavarian et al., 2009) . Approximately, 75% of the people with oral cancer are in the developing countries, particularly Southeast Asia and the Indian subcontinent, where the oral cavity is often the first or second most common location for malignancies. Iran is the second largest country in the Middle East with an approximate population of seventy million people (Zarei et al., 2007) , which in 2012 the prevalence of lip and oral cancers has been reported 2.2 in men and 1.8 in females in Iran (Razavi et al., 2015) . Also according to the data released by the Iranian Ministry of Health in 2003, oral cancer is one of the ten most common cancers in females in Khorasan Province (Northeast of Iran) (Delavarian et al., 2009) .
According to the importance of the epidemiological studies and a lack of information about the head and neck cancers in Iran (Rad et al., 2010) , the aim of the present study was to examine epidemiological aspects of different oral malignancies with a non-squamous cell of origin during a 43-year period in Faculty of Dentistry, Mashhad University of Medical Sciences, that is one of the largest referral centers for the patients in the northeast of the country, including North Khorasan, Razavi Khorasan and South Khorasan provinces. Comparison was then made with other countries.
Materials and Methods
In this retrospective study, all records in the Department of Oral and maxillofacial Pathology, Dental School, Mashhad University of Medical Sciences, Iran were investigated between 1971 and 2013. All of oral and maxillofacial biopsies related to non squamous cell malignant tumors were separated and their diagnosis was confirmed by microscopic reevaluation. Then categorized into five general categories: salivary gland carcinoma (cancers with salivary gland tissue origin), soft tissue (cancers related to soft tissue and mesenchymal tissue origin), hard tissue (cancers with bone tissue origin), hematologic (cancers with hematopoietic cells origin) and odontogenic (cancers with odontogenic origin) malignancy. Clinicopathological data including age, gender, primary site and histologic type of the lesions were collected from patient records. The cases with incomplete demographic information and the cases which its histopathological diagnosis could not be verified were excluded from this study.
Data were analyzed using SPSS software (SPSS Inc, Chicago, IL), Chi-square and Fisher's exact tests. P-values less than 0.05 were considered statistically significant.
Results
In this study between 1971 and 2013 (43-year period), a total number of 11126 cases of oral and maxillofacial lesion were investigated, that 188 (1.68%) of them related to non squamous cell malignant tumors. Cancers of the salivary gland were the most common non squamous cell malignant tumors that representing 100 (53%) of the cases, followed by malignancies of hematologic with 41 (21.9%) cases, hard tissue with 25 (13.4%), soft tissue with 20 (10.7%) and odontogenic with 2 (1%) of cases respectively. The mean age of the patients with non squamous cell malignant tumors, was 39.85 years ranging from 2 to 92 years, also were more common in fifth decade of life. According to Chi-square test, there was significant correlation between age and salivary, hematologic and hard tissue malignant tumors (p<0.001) ( Table 1) These tumors were occurred almost equally in men (94 cases) and women (93 cases). According to Fisher's exact test there was no significant correlation between gender and types of non squamous cell malignant tumors (p=0.657). (Table 2) Most (134 cases) of the non squamous cell malignant tumors were located peripherally with high frequency (80 cases) in minor salivary glands. Also 52 (28.1%) of non squamous cell malignant tumors were centrally which 38 (73%) of them were in the mandible and 14 (27%) were in the maxilla. Chi-square test showed a significant relationship between location and salivary, hematologic and soft tissue malignant tumors (p<0.001). (Table 3) Other characteristics of non squamous cell malignant tumors separately depending on the type of malignancy that evaluated in the present study are as follows (Table 4) :
Salivary glands malignant tumors
The most prevalent histologic type of these tumors were mucoepidermoid carcinoma that presenting 33 (17.6%) of all the cases, followed by adenoid cystic carcinoma 28 (15%) and salivary duct carcinoma had lowest prevalence (1%). Malignant tumors of the salivary glands were more common in the fifth and sixth decades of the life. The distribution of these tumors was slightly more prevalent in female (51 cases), only polymorphous low grade adenocarcinoma and adenoid cystic carcinoma were more in males.
Hematologic malignant tumors
Lymphoma constituted 32(78%) cases of the hematologic malignancies. These tumors occurred more frequently in first decade of life and were observed in women (22 cases) than in men (19 cases) but lymphoma with equal frequency (16 cases) was seen in male and females. Most of the hematologic malignancies were located in jaws bone (17 cases), followed by gingiva (12 cases).
Soft tissue malignant tumors
The most common malignant tumor in these group was undifferentiated sarcoma that presenting 8 (40%) of all cases, followed by fibrosarcoma (20%). The majority of soft tissue sarcoma affected gingiva (8 cases) and palate with prevalence of one case was lowest common location. There was a predilection for the male with 12 cases and soft tissue sarcomas most occurred in forth decade of life.
Hard tissue malignant tumors
Osteosarcoma and chondrosarcoma of the jaws are 2 types of the hard tissue malignant tumors that occur in the oral cavity and in this study constituted 84% and 16% of cases respectively. Most of the patients with hard tissue malignant tumors were more common in the second decade of the life and was seen equally in men (12 cases) and women (13 cases) almost, but chondrosarcoma was seen three times higher in women. The most common site of hard tissue malignant tumors was mandible (16 cases).
Odontogenic malignant tumors
There were only two cases of the odontogenic malignant tumors in the present study that was diagnosed as malignant ameloblastoma and related to one patient. This malignancy was observed in a man in fifth decade of life and its recurrence occurred in seventh decade.
Discussion
The prevalence of non-squamous cell malignant tumors of the oral cavity has not been evaluated in Iran extensively (Zarei et al., 2007) . So this study evaluated the frequency and other characteristics of these tumors over a 43-year period in the Faculty of Dentistry, Mashhad University of Medical Sciences, Iran.
Among the total 188 malignant tumors that examined between 1971 and 2013, 100 cases (53%) had salivary gland lesions, 41 cases (21.9%) hematological lesions, 25 cases (13.4%) hard tissue lesions, 20 cases (10.7%) soft tissue lesions, and 2 cases (1%) odontogenic lesions.
Similarly to our study, in other studies among non squamous cell malignant tumors, salivary lesions was the most frequent malignancy, followed by hematologic -lymphoid (lymphoma) malignant lesions (Daley and Darling, 2003; Zarei et al., 2007; Aminzadeh et al., 2013; Aydil et al., 2014) .
In Rahrotaban et al. study consistent with the present study, Mucoepidermoid carcinoma was reported as the most common malignant tumor of the salivary glands (Rahrotaban et al., 2010) . However, some other studies reported adenoid cystic carcinoma as the most frequent malignant tumor of the salivary glands (Saki and Nikakhlagh, 2004; Kara et al., 2010) . On the other hand, Pardis et al. reported a similar prevalence of Mucoepidermoid carcinoma and adenoid cystic carcinoma in their study (Pardis et al., 2012 ).
In the group of hematologic malignant tumors, the highest frequency was associated with lymphoma, which is similar to earlier findings (Daley and Darling, 2003; Zarei et al., 2007; Aydil et al., 2014) . However, in one report 3% of the total 66 malignancies included lymphoma with highest prevalence among the males and mean age of 45 years (Aydil et al., 2014) ; whereas, 17.1% of 188 cases in this study included lymphoma, with mean age of 33.63 years and no significant gender difference. These may be due to variation in sample size, geographic and racial differences in tumors.
In study of Luna et al. in Mexico was reported one case of angiosarcoma between 113 pathology samples diagnosed with lip cancer during 11 years (Luna-Ortiz et al., 2004) . Similarly, present study reported one case of angiosarcoma among 188 cases in a 43-year period.
Le Treut et al. (2013) reported two children with rhabdomyosarcoma of stensen duct (Le Treut et al., 2013) which is similar to our study; but in the present study 2 rhabdomyosarcoma cases observed in the gingiva and jaw among 188 samples during 43 years.
Inconsistence with this study, in Aminzadeh et al. (2013) study has been reported a similar frequency for soft tissue and hard tissue malignant lesions (Aminzadeh et al., 2013) whereas, this study reported the frequency of hard and soft tissues malignancies as 13.4% and 10.7%, respectively. In Ansari et al. study, over a period of 13 years, malignant fibrous histiocytoma had minimum frequency in soft tissue malignant tumors (Ansari, 2002) ; whereas, the minimum frequency in our study associated with Kaposi's sarcoma and leiomyosarcoma that presenting one case. This difference is probably related to the sample size in each study and geographic and racial differences.
Other studies on hard tissue malignant tumors also reported osteosarcoma as the most common malignancy of hard tissue (Bennetta et al., 2000; Daley and Darling, 2003) , which is consistent with the findings of our study. Another study in India showed low prevalence of chondrosarcoma with one case in maxilla (Gawande et al., 2014) . Our study showed four cases with chondrosarcoma, one in maxilla and three in mandible.
The only odontogenic malignant tumor reported in this study was malignant ameloblastoma with the frequency of two cases. It was also reported by Rizzitelli et al. that in their study malignant ameloblastoma accounts for 1.6-2.2% of odontogenic tumors (Rizzitelli et al., 2015) .
In this study, the frequency of non-squamous cell malignant tumors in males and females was almost equal. Among the five groups of malignant tumors, soft tissue and odontogenic malignancies were more common in males and salivary, hematologic and hard tissue malignancies in females.
Delavarian et al. reported that of all oral malignancy cases 48% were male and 52% were female, also they noted one of the reasons for higher frequency of the oral cancers in female can be due to higher referral of them to treatment centers. (Delavarian et al., 2009) ; whereas, other studies reported a greater frequency of malignant lesions in males (Ansari, 2002; Aminzadeh et al., 2013; Aydil et al., 2014) .
Inconsistent with ours, Saki et al. (2004) in Ahvaz (Iran) and Kara et al. (2010) in Turkish reported a greater frequency of salivary malignant tumors in men (Saki and Nikakhlagh, 2004; Kara et al., 2010) . But in Rahrotaban et al. study the frequency of salivary malignant tumors was similar in both males and females (Rahrotaban et al., 2010) .
Similarly, Khalili et al. and Le Treut et al. reported that soft tissue sarcomas were more common in males (Khalili et al., 2012; Le Treut et al., 2013) and in another study in UK found more prevalent of osteosarcoma in women (Bennetta et al., 2000) , which are consistent with our findings. In Rizzitelli et al. (2015) study found a greater frequency of malignant ameloblastoma in males (Rizzitelli et al., 2015) . Also both odontogenic malignant tumors which observed in the present study were also male.
Regarding location, findings of this study showed 134 cases of peripheral lesions (71.9% of total malignancies) versus 52 cases of central lesions (28.1% of total malignancies). In a study with smaller sample size, Delavarian reported 41 peripheral and 3 central cases of oral cancer, respectively (Delavarian et al., 2009) .
In the present study, the highest rate of salivary malignancies related to minor salivary glands; whereas, other studies reported the highest rate of these lesions in the major salivary glands, particularly parotid gland (Saki and Nikakhlagh, 2004; Kara et al., 2010; Rahrotaban et al., 2010) .
Our findings regarding malignant hard tissue lesions were similar to Junior et al. study that evaluated clinicopathological analysis of the twenty five head and neck osteosarcoma and reported a greater frequency of osteosarcoma in the mandible (Junior et al., 2003) .
In this study, the mean age of the patients was 39.85 years with ranging from 2 to 92 years. The Most of the patients were in the 40-50 age group and the lowest number of the patients were in the age group above 70 years. The reason of the low frequency of these malignancies in this age group is probably due to an increase in deaths in this period for reasons other than malignancy. Ansari reported the mean age of patients with maxillofacial malignant tumors as 43.5 years ranging from 3 to 92 years (Ansari, 2002) , which is almost similar to our results. Other studies in Iran reported the mean ages of 53.53 and 54 years in oral malignancies (Delavarian et al., 2009; Aminzadeh et al., 2013) .
In our study the mean age of patients with salivary malignant tumors was estimated 45.42 years, ranging from 12 to 80 years. Kara et al. (2010) in Turkish reported the mean age of the patients with salivary gland tumors as 41.97 and ranging from 16-80 years (Kara et al., 2010) . Whereas, Saki et al. in Iran obtained the mean age of about 50 years ranging from 24-76 years in patients with tumors of the submandibular gland. (Saki and Nikakhlagh, 2004) The mean age of patients with hard tissue malignant tumors in this study was 29.28 years, which is similar to Junior et al. study that examined clinicopathological analysis of the twenty five head and neck osteosarcoma (Junior et al., 2003) . In contrast, Bennett et al. (2000) in UK reported the mean age of the patients with osteosarcoma as 36.9 years during 30 year evaluation (Bennetta et al., 2000) . Pathol Oral Radiol Endodontol, 104, 653-8. Saki N, Nikakhlagh S (2004 
